Phytosociological structure of the communities dominated by Scirpus sylvaticus was studied in the mountain area of Mureş County with focus on vegetation community organization, floristic composition and habitat conservation. The vegetation sampling and data analysis were done following standard procedures. The study of wet meadows from the Călimani and Gurghiului Mountains carried out in field during 2015-2019, highlights the presence of hygrophilous coenoses belonging to the Scirpetum sylvatici Ralski 1931 plant association. These wet meadows grow on alluvial, gleyic and acidophilous soils. The identified communities belong to Natura 2000 habitat 6430 Hydrophilous tall-herb fringe communities of plains in the montane to alpine levels. The conservation status of the habitat is good and very good and the floristic composition emphasizes a rich floristic diversity.
Introduction
Phytosociological analysis indicates the organization and structure of the vegetation in a particular habitat which determines the distribution pattern of individuals from other species, and it is important for understanding the functioning of any community.
The diversity of semi-natural communities along the rivers beds and valley streams is determined by the variety of the habitat conditions both in terms of water content and soil fertility.
The study area is represented by the valleys of the following rivers: Mureș, Gurghiu, Niraj, Sebeș and Sovata. These are mountainous valleys stretching along the Gurghiului and Călimani Mountains in Mureș County. On the river side, plots with tall herbs and wet meadows occur. They belong to the Natura 2000 habitat 6430 Hydrophilous tallherb fringe communities of plains in the montane to alpine levels.
In the present investigation an attempt has been made to document the structure of plant communities, composition and diversity of some meadows from Gurghiului and Călimani Mountains. A phytosociological survey of the wet meadows dominated by Scirpus sylvaticus in the study area was made during 2015-2019. They were classified in the association Scirpetum sylvatici Ralski 1931. This association is wide spread in the East Carpathians; it was described from Bistriţa Aurie Valley by Pascal and Mititelu (1971) and Gergely and Raţiu (1973) within the Ciuc Basin. Asoltani L. (2008) mentions this association in Călimani Mountains (Suceava County).
Acta Biologica Marisiensis
In Mureș County, previous studies (Oroian, 1998; Sămărghițan, 2005) record this association in the valleys of Mureș and Gurghiu rivers and on their tributaries. The coenoses with Scirpus sylvaticus are widespread in the study area. The places for the conducted 24 phytosociological surveys were chosen to cover all the study area ( Fig. 1.) . In the research area these communities are fragmentarily distributed, on flat land, isolated and are not used as pastures or hayfields. The studied coenoses have a low conservative value and low fodder resource being grazed by animals only at an early stage. However, they are important as ecotones that provide shelter and feeding places for many invertebrates and small mammals, so these habitats must be protected.
Materials and Methods
In order to analyze the plant communities, vegetation was sampled and phytosociological surveys were elaborated using the standard Central European method (Braun-Blanquet, 1964 , Cristea et al., 2004 . The data have been gathered during 2015-2019 in 24 vegetation surveys (phytocoenologic relevées). For each survey the species composition was noted. In order to assess the dominance of species in the plant communities the Braun-Blanquet scale was used. The life forms, geoelements, and ecological indicators, as well as the name of the species were based on Sârbu et al. (2013) . The affiliation to higher syntaxa was made according to Coldea (2012) and Mucina et al. (2016) . In order to describe the Natura 2000 habitat type two scientific works were used: Habitats in Romania (Doniţă et al., 2005) , and A handbook for interpreting NATURA 2000 habitats in Romania (Gafta and Mountford, 2008) . The classification of threatened species in the study area is based on IUCN Red list (Biltz et al., 2011) and National Red List (Olteanu et al. 1994) .
Results and discussions
In the studied area 24 phytosociological surveys were conducted, each on 100 m 2 surface ( Table 1. ). These studies show a high species diversity (98 species were identified). The phytosociological relevées were carried out on alluvial gleyic soils with moderately acidic pH from the hydrographic basins of the following rivers: Mureș, Gurghiu, Niraj and Târnava Mică. The land here is characterized by the stagnant water present almost all the year and the soil well soaked with water. The syntaxonomic scheme of vegetation is:
Cls. The surveys were taken on the mountain belt with altitudes between 504 and 1310 m above sea level (asl). The climate records an average annual temperature between 7° C and -5° C and rainfalls between 650-1056 mm / year. The soils are alluvial, and rich in nutrients. The phytocoenoses have a good coverage (97-100%); the structure is stratified, the higher species form the upper level, which exceeds 1 m in height. In the floristic composition of the association, 98 taxa were identified. Along with the edifying and characteristic species Scirpus sylvaticus (Fig.  2.) , numerous species belonging to the coenotaxons that subordinate the association have been identified. The species composition of this association in the study area is similar to those of the rest of Europe (Balátová-Tulácková 1987 , Hájek et al., 2005 , Hájková and Hájek, 2007 , Malovcová-Staníková, 2009 . ). Beside the characteristic species of Molinio-Arrhenatheretea class, in the studied communities the following taxa were present:
Achillea millefolium, Agrostis capillaris, Alopecurus pratensis, Holcus lanatus, Potentilla reptans, Prunella vulgaris, Stellaria graminea etc. In the floristic composition of the association some rare and threatened plants were identified such as Angelica archangelica (LC) and Dactylorhiza majalis (LC). Their presences give a higher conservative value for the habitat.
In the coenoses with higher anthropic pressure the presence of Erigeron annuus ssp. annuus, an alien invasive species was noticed.
For the association the analysis of geoelements and bioforms were made. The Eurasian element was dominant (51.55%), followed by the Circumboreal which was well represented in the studied communities (20.62%). The European elements were in a proportion of 12.97%. This distribution shows the Central-European origin of Calthion vegetation with the corresponding habitat conditions (climate, relief). There is a distinct regional peculiarity because of the presence of Alpine-Carpathian, Carpathian and Carpathian-Balkan elements (4.12%) ( Fig. 3.) .
According to the analysis of bioforms ( Fig.  4.) , the hemicryptophytes prevail (75.52%), followed by geophytes (10.20%) and helophytes (4.08%). The chamaephytes represent 3.06% of the bioforms while the phanaerophytes 2.01%, due to closeness with the forest belt. The percentage of therophytes was comparatively high (5.10%), which is not typical for this kind of vegetation.
The stationary conditions in which this association develops favor a large number of light-loving species that grow generally in well-lit places, but also occurring in partial shade (L7-48.45%), alongside with some lightloving species (L8-21.65%). The thermal regime is favorable for the development of the mesothermophilous species (21.65%) and euriterms (55.67%). The Ellenberg indices were used to reveal the necessary moist conditions for the species within the association. Thus meso-hygrophilic species with preference for moderately wet soils (U6=20.62%) and those which prefer wetter soils (U7=17.53%, U8=15.46%) are dominant. In terms of preference to soil reaction most species of this association are eurionic (56.7%) or indicator of moderate acidity, occurring rarely in strongly acidic or in neutral to alkaline soil conditions (19.59%). They occur in nutrient-poor sites more frequently than in sites with moderate nutrient supply and exceptionally in sites with rich nutrients (N3-15.46%) ( Fig. 5.) .
The phytocoenoses analyzed in this study belong to Natura 2000 Habitat 6430 Hydrophilous tall-herb fringe communities of plains in the montane to alpine levels. This habitat is wide spread in the area; the herb layer is usually tall and the cover is highly variable depending on the mechanical action of water and level fluctuations. The anthropogenic threats are numerous, generally affecting the biodiversity. The main pressures/threats estimated from the field study refer to forest management and use. In the Călimani-Gurghiului mountains was noticed the transport of the exploited wood with trucks or heavy equipment. These affect the banks of the Mureş tributaries, where these phytocenoses occur, leading to the damages on large areas of the habitat. It also causes the settlement of the wet soil, favoring the erosion processes that in time create free spaces on the ground for the installation of weeds and invasive alien species. Also moist soil settlements might affect the underground part (rhizomes) of some plants that ensure their perennial and vegetative reproduction, thus leading in time to the reduction of the population. Therefore, it is recommended to supervise the activity of wood exploitation by the companies involved. Drought and reduced rainfall in recent years have led to the reduction of phytocenoses dominated by Scirpus sylvaticus.
Regarding the conservation status, it can be mentioned that the habitat is in very good (45.84% of the surveys carried out) or good conservation condition (45.84% of the surveys carried out) and only in 8.34% of the surveys, the conservation status of the habitat is satisfactory. As such, the following short term impact of risk factors can be mentioned: the restriction of characteristic plant communities in favor of ruderal ones, and changes in the structure and composition of the vegetation due to the proliferation of invasive species. Therefore, permanent monitoring is required to obtain information on the evolution trends of the habitat in order to preserve the habitat conservation status.
Conclusions
In the study area, the hygrophilous plant communities dominated by Scirpus sylvaticus were included in the association Scirpetum sylvatici Ralski 1931. These stands belong to Natura 2000 Habitat 6430 Hydrophilous tallherb fringe communities of plains in the montane to alpine levels. The 24 phytosociological surveys highlight the biodiversity of these communities that comprise 98 plant species. The floristic composition of the association is similar with those described in Europe. The diagnostic and characteristic species of association are present and have a good coverage up to 100%. In these phytocoenoses some threatened species were identified such as Angelica archangelica (LC) and Dactylorhiza majalis (LC). In the study area these phytocoenoses are mostly in a good and very good state of conservation and they can be considered frequent in the area. (2); Potentilla reptans (2); Alnus glutinosa (3); Dactylorhiza majalis (4); Galium palustre (5); Plantago lanceolata (6); Poa pratensis ssp. angustifolia (7); Carex pallescens (7); Cirsium waldsteinii (8); Alchemilla vulgaris agg. (10); Cynosurus cristatus (10); Petasites hybridus (10); Rhinanthus rumelicus (10); Angelica archangelica (11); Aconitum napellus ssp. tauricum (11); Chamerion angustifolium (11); Doronicum austriacum (11); Lotus corniculatus (11); Telekia speciosa (11); Cardamine pratensis (15); Veratrum album (18); Heracleum spondylium (18); Cirsium erisithales (18); Achillea distans (20); Mentha × verticillata (21); Cirsium oleraceum (21); Ranunculus acris
